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1 1 Si o^stf** 2 oif#<£ 19 *2£iM^£A;&"*-&& i X 

HtrfBS 1 2 ©AaaHPfcA* $ tLT^S 1 2 0«-§-tf>*JEE* v7 h 

mfffiS 1 XteH 2 O A^JSH^:: $ frfcfc 1 XteH 2 <*>#-^0 WEE ffiSBH 

2 ] mmm 1 av* 2 ojujare-fc a# $ *tfc* 1 2 
miss 2 ^ni&^j-x^ 2 ommmte, nn&n 1 2 oxumi-KAjj $ 

mien 1x^2 $ 1x^2 <om^r<oms.^^ ? y 



£BIE# 2003-3093660 



#M 2002-295098 



1 (vmmttRvn 1 <ommm t , 
W)njkxfn2<Dwmwt^ 
suffix 1 xi±m 2 (Dxti^Kxti £ titzm 1 xan 2 ^m^ms. t mam 

fulfill 1 <Dm.mtt<D&t> tm%^2 <Dmmtt<omti t z&mk Lfzm 1 R&m 

[»*^4 j mmm 1 Rvm 2 <DX3}^KXjj2tLtz% 1 Rzrm 2 <Dm^ 

mmm 2 (ommn^rfm 2 <DmmwM, mmm 1 rv?% 2 <DAJjm=f-KXJj z 
tifzmmm-^^^x, mmm 3 rzfm 4 <DUDi<i/ 7 ym^^x *) i^ovis? 
yztitzmmm^zmm^mi-z 

mmm 1 xim 2 <£> a^sst-^ a# $ titzm 1 xnm 2 <om t-^ie t mtm 
mmj±mvmj±tzit&i-2>m2<Dst®t$%.t, 
mmm 2 (Ditm.%*<D&®mmzfc c-c. mmtg 4 ©11^011^ mmn 1 o 

im^me] M4<Dmmmt, . 

mum 1 x\tm 2 o a^s^k a# z titzn 1 xim 2 <Dm-%<Dmj± t mtm 
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m%^iRxfm2<D i m^) ^ y hmm^x ^mmm^fLtz^mm^mMK 
mmm 1 Rxrm 2 (oxumttxi) £ titzm 1 Rxrn 2 om^wsL & v 7 y 

mmj±M<vm&xmj±mmir 3 Rzrm 4 (Dmj±v ^ y immt, 

buib^ 1 ommtt^mt) tmmm 2 (Dmmttvmjj t z&mz Ltzm 1 Rim 
2com^j^?-t 

zt*simt'f2>m-&mi, 2, 3, 4, 5, 6xi±7^m.<ommm^ 0 
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[0f*S9] mifaw^i, 2, 3, 4. 5, 6Xi±7mM.<vMMinmmt 

[0 0 0 1] 
[0 0 0 2] 

l^*^^#i] 

[0 0 0 3] 

H2 9 ttttiB^JftfclRl 2 ^IB*$*L7fefl£3t602HftJi(BS©|Bl 

> HUlfi^l25.ra20AU^^A^^tL^f-^^^- Mc^tt&o M3»±H» 

OnftV^^MOS h7>^^^ilSt LXW}fEZ*t2>fc#><7)<F- hmffi 
fPW^ VS StiHftoH«?BX»±»*«r^ini-*fc*oSi^ 16. 17t± 

[0 0 0 4] 
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gmn=I ds/ (Vgs— Vthn) 
T?fE5IS*t&o I d s iiMOS h 7>v^^*L&m»fu Vgstt^ 

-h- V-*F*9mEE. V t h n(inf--v>^;HVIO S h 9 ^^X^OWfllWEt-e 

^) & o 

[0 0 0 5] 

LfrLtitfb, XJj^tDM&tfi&^&^lt, n c hMO S>7 >v**M 

*i&<&&o tot, m2 9o^isig&t?(±, x*t&^mffiigH^\ T-^mm 
m zmmi- & n ^ ^ o s h ^ > * m 3 ^^fn^^-esbfp-r & «j±i& 

[0 0 0 6] 

03O{±, 0 2 9<Di&mm&tm-mm*p?-^>*)l'M0S l>7>y^K° 
«J&L£^lfriiip&§?£7j^-o IWHHtC^T. 1, 2J£AyWi\ M2 2£<^M2 
3 teMW)tt%mi&-t2> p -V > *;HVI O S h 9 > * . M 2 4 ii^t&iii]iI3y<7> 
x-;VM&lEM^«^t"^ pft>^MO S 1^ 9 PGBIipf t>^- 

DD(±iai^<7)iESM^enipi-^^i6o^T-> 3 4. 3 5 immm&z titzm^- 

[0 0 0 7] 

o t£oT> pf t>^;VMO S h 7 ^yX^On >^ ^ >^ gmJ gmp i L 
gmp=I ds/ (Vsg — Vthp) 

iit\ I d sliMOS h7>i/X?Kmti&mm. VsgtiV-^-^-h 
f^KJE. V t h plipf t>^M0S h 7 ^v^O BifSmffi 
[0 0 0 8] 

L^L&^<b, 113 0^L^®jiiilil#-e{i. A*«JE^v^^-tc{i, p 
ft>^VM0Sf7>y^^M2 4 Witti^t^ 7ta6^ fltfta Wat, 
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[0 0 0 9] 

um&$> Zt^o SUB*** o fc o 
[0 0 10] 

[0011] 

in 3 in, tfrffi#i^mi twfBifeoiiips#<osp^**3ittii(gssoEiKia-e 

IU3 1 Ki3\,>T, MetMyiiii^i^nnft^^^MOSh^ 

^ 6, 7, 3 2, 3 6t±#>fr03Sttij|(i#«:«jKi-*7 l --^«ijt«, 2 7, 3 8 
t±lllil*ffiS<0x-;i/«^O«aE*^*)Mi-/i*O«miB, M2 5 tM2 6 Ji 
t— /MWIE«[ 6 „ 7 ©ttMS! £ff tB U WffBM 3 8^>t7$«nft> 
^MOSf7>^^, M2 9 iM3 0fi-r-;V«»fLM3 2, 3 6 <DWlfffl& 
fc&tiJU m^L?^2 7 * -fry p f-^ ^^;VMO S h 7>i?A9i*$>2> 

o 

[0 0 12] 

HS6*f\ 5(inft>^;l/MOS f7>y^^M6 hM7 ^ftJ&£*i£ili&*j- 

> 3 0 lipft^MO S f7>y*7^M2 7 fcM2 8 tL&Hl&ft- 
, 3 1 ttpf-^r^^MOS b7>v^^M2 2 i:M2 3 fcT?#Jjfc$*L4^SMtf 

> 2 8(ipft>^MOS h^>vX*M2 9 <hM3 0 fcTNfj&S ti&Xj y 
*\ 2 9(inft>^;VMOS h7>y'X^M6 <hM7 ^OgfffctCJ: 0^1"^ 
^4 yf-y 3 7ttnft>^^MOS h?>^^M2 5fcM2 6 t»:± *>fl|J& 
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£*L&;*-f yf, 3 3(ipf^>^MOS h7>y^^M2 2 tM2 3 t<^» 
[0 0 13] 

R*«f*uv^ 0 oil), i^tfja&i wifistii, si&ojimiiivs s 

3 0 U ®j^60iE*M V D Da£#tf>SS«JET?t±MS&2* 4 t HS&^f 5 7»fP 

gm= 2 • gmptgi?^ 

gm= gm n + g m p "C||3I $ 
S^mffiVDD)5#-e(i > 
gm=2 • gmntil^^o 
[0 0 14] 

gm n = gm p 

U^itliti^o tot, W« i SnRl©ii«#*«lft-f*2lttii«H»-C 
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[0 0 15] 
[0 0 16] 

i^^to |^3 3K:J3V>T, M5, M10lUMf*Wy7bnpft 
>*/l/MO Sf7>vX^, Ml fcM2 ti^Sl^^fll^'t* nft>^VMO S 
h7>vX^ N M6 tM7iit<7)M^^Mtl> nft>MOS h 
7s 6, 7<±#*©M^tt»fc#J&1-*'r- ;w*ift«L 39, 4 0(ipft 

[0 0 17] 

3££, m 3 4 {ituffiia 3 3 \Z^m Ktf L fzmWXffit 2 <Z)i£#iii|If|Oi&f££ 
IttW-f Z>tztb<D 7uy? m t?ab*o Riatwisv^-c, 8, 9 Ji^IMf-^-omjEl^ 

[0 0 18] 

isy hmmt%®.&.&ibitxmftmt^ 02 QM^-cKwt^flaioiwit?* 

gm=gmntil?tl > 
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gm=2 • gmntfi^tL, 

v d d $£# -e t± , 

gm= gm n 

[0 0 19] 
[0 0 2 0] 

Ei3 5*4, mmwfXM3<Dmnm%m*Mfc?&mMMmm<v®mm*7F't 

o RHtci3V»T^ M3 K M33, M3 5, M36, M3 7 it^Wj^^MS. V 

^)i>\z£zmmmitzmfci-&tz®<DmMm^&v!yj*-vnffi, M3 2. 

M3 4. M3 8, M3 9 iZMffiBl §#0i&£mj&-f & p >^iVM0 S 

M4 0 s M4 1 *4m»St3l£#0i&£1itJ&1-& nft^WOS ^ > 
v**-e&& 0 ^OEIKfllflK»i|ll3 3 fcPW?2b& 0 
[0 0 2 1] 

H 3 6 {4, ifrta#w^:m3 o**J««s«)ttft«:ttWi-* 7*n ^ * m^^i-o 

ffiftmmm, a 2(4m»j^mi^4 ix«mmLtzmffi***<Dmmfrb?\%&ir 
^tz^><Dm,m\^nm^ u%i±m?MM5\%M.m&4 2<Dmt)K£ , omfflzti 

[0 0 2 2] 
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2 oo*^** o N temmfiLv s s i£«-et±. 

gm= gm n 

>f WWEE&tfltMlfc V D DS§tli, 
gm= gm n 

[0 0 2 3] 
10 0 2 4] 

l^arem i ] 

feWMMR 2 ] 

Analysis and Design of Analog Integrated Circuits (Paul R. GrayxRobert 
G. MeyerS\ John Wiley & SonsmiS> Third Edition. 2 4 
[llrttl] 

1 1 -5 0 0 8 8 3 
[#lfc*:iR2] 
ffi¥8-183 5 5f^i 

[«wwnR3] 

#M¥8- 1 8 3 5 4-^<2rfR 
[0 0 2 5] 

L£o mm) 
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SEBIiimilM 2 h < ( (M3 1tM3 2) , (M3 8 £M3 

mos fr/yx^^- b#*^wa^tL7tm#^^#-<&< ct#t^^^ 

[0 0 2 6] 

mmmm^~&^x^ m^mmir^^K^x^m^m&mmK^x^m 

[0 0 2 7] 

m 3 4 t £#It;£itf: 2 <7>ii(lil^60 i^i:, 2 -Domhtt t , t > 2 i@ 
[0 0 2 8] 

w*>, i ie*o^o^iiiiiiiis^(i> m 1 2 x & 

zmMm^zAXtzig 1 Rvm 2 <7)Ati^T- 1 > mmm 1 rv* 2 <t> x^sry- 
k xti $ nxtzm 1 R&ft 2 co'ft -^omffi^ v ? m- & m jBL&m 2 o v 7 

1 <7)Mi»^^ 1 (ommmt, mmm 1 #.^2 <d\ 

, ^sotsis^jiiEit^ H«ria^i3z:{±^2^A^^T-^A*$tL^^ 

m&<Ditmti%:Kfc ct, mmm 3 <Dm&<vmm*mzm 1 <vmmmxten 2 
ommmizmKifi'it&xj y^-m^t^ m^i<r>mmi$v>&?}kwm&2<Dm. 
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o 

[0 0 2 9] 

2 famous Krsi»*^iiaRo3g»Ji*#^*v»T, frsa^is. 

2 O A^J^IC A* $ *ifzM 1 2 Ofc-^mEEfc %/ 7fni3 £0* 

1 2 OA#*RP£A27 $ tL/cMS/^^t^T, fulfill 3Mi4©^ 

[0 0 3 0] 

m^zxjj-rzxs 1 2 oxijm* t , tutes 1 xtf* 2 oA^amcA* 

£ . *m«J±?Ji <h , iitrffiljl 1 2 O v 7 h Egfr-e v 7^ *l£ 
^W«rlWIE*!»WEiRO«JE-e«£E«lllRt-&«P 1 2 0*JE V 5 y MU 

MlB^l^H2<OSEE i ; 5 v Ma»tcJ:»?*ffiWIR$*Lfc3aft#-§-*m 

1 onuiMs^ 1 omaESi t . mts^ 1 xv* 2 <&A#*B-fc 
a^j % titzmmm^ % mm & n 2 <omwjtt%. 2 <Dmmm t . m 3 ^ 
mas . tutas 1 xiin 2 <*> A2j3ry-£ a# $ *tfc& 1 x«£ 2 o^omjE 

> iui5^3 omMomm^miBS 1 om»x(iH2 oincifiM^^ 

tzm 1 sir* 2 «^F^tx.jtit z^wtt-tZo 

[0 0 3 1] 

§4owy7 h 0(&*flt;u mien 2 ©su&tt&tf* 2 <ommmit, mzm 
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1-&o 

[0 0 3 2] 

3g t , tfnaj& i xt±£ 2 wx^^cx^j $ *L£f! i xi±m 2 ^^mjE 

[0 0 3 3] 

8l t . 1 2 (DXtim^ \ZXtS £ *L7fc# 1 Xtefg 2 <7>>©-^<7>mi± t fff 

[0 0 3 4] 

1 Xtf* 2 <7)A^«T-t. ffifB* 1 RXfm 2 OXftttKXt} 
Zi'hfzmiRVt%i2<7)m J B-<DW>J±Zi/'7 Y-f^m\W^2<nv^^ s yy MUj& 

b, mmw,j±mb, mmm c R<yM2<Dwouz/7 muss-ci^i/v? i> $*Ljt 

3l«f#^«:«r8Ba»«ffiiBO«JE^mJEElWR't&» 1 XtfH 2 omJE 1 ; ^ y Mil 

m.Km&'t&m 1 oiy&atxrr* 1 omatait. ttris^ 1 ^^2^87-^ 

«riaafeiii«ffi»omffi^«ffiWR^*»3XtF»4^m£Ey 5?ni»i:, mis 

& n 2 ^ni&fcfr&tfn 2 ommm b > utr ibh i ai^j t itrsa^ 2 

M^m^j t Ltzn 1 2 offl^fcm*: - 1 z&mb-tzo 

[0 0 3 5] 

W^8fBm<7)^(i, frffifjf^U 2, 3, 4> 5, 6 3ltt7ffi*W>2£l& 
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mmm^^x^ mzitm.%*Rz>'x4 vi-mmt, yk mmm 1 xn$& 2 <d 
y ^Mm&mm&mtmwtztLtzm 2 <d y 7 9 1 mmm 1 wm 

[0 0 3 6] 

m*m9nm<vmw<DmMm&$*i±, mm&mis 2. 3, 4, 5, 6x& 

[0 0 3 7] 

WMtt^&t> n , m 3 (Dmm.m<^mm^m 1 cymmm^tix, m 1 ^n»^^ 

uxn, 74 ?^mm s ^mizn2<DmmwMi l zwmiot), msnmrnmomm 
2 <DWMM\^ftx, m 2 (Dmrntt^mmfimfoz -r t mR±^ ti& <vx\ 
Aj}Ztitzmmm^i£mi<vmmtt<D&*mxftt}zti2> 0 #or, miRxrm 

u> y $ 7-®mzmz%\<mj&x$>2><Dx\ M&Kwi&z-mm^ffrtix^ & 

[0 0 3 8] 

h t mnomt 9 mm v 5 ? y m&tmns^t btix^z <dx, m^m 1 ~ 6 ib 

[0 0 3 9] 
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[0 0 4 0] 

(m i ommo&m 

[0 0 4 1] 

H2^f-tii, p f ^;i/MO S f 7 ^ i: i *5 1 SO 5 ' 

i2Wl/^;Vy7MlIll8, 9&c£fK ^^m&U^^^y h ^fi^bo 5 ii n 
ft>^MOS h^v^^KJ: 0«J&$^£l£l <£>MK)#j\ 4 Jiliuffiil 1 O 

mmtt, 7imtzmiomw}H5momi(Dmmm, 6i±mmM2<Dmmtt4m 
^2«st^ot, mmm 1 omra 7 ^i«ii^«t^ 0 tmn 
1 ont&*j- 5 Rvm 1 owaeig 7 i*. mum 1 2 v^ov 7 vmm s . 
9 «t 0 i/^;w> tt/cMifr'ft-^ * K^m l . mis^ 2 vmsm 4 

[0 0 4 2] 

1 2 (imtfi^ 3 omsra 1 1 oti^f 1 <dwmm i xam 2 ommm 
6 izmQfrVr&xj y^mn, 1 3 itxj ?3-®mi 2 iw&mftzt&fcxx?) 

1 5 f±maimjEVDD t^sftv s s 
ffWot, .ro^imra 1 5 immitm&i 3 Kipjjgaimfc^x.* x 1 k 
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o 

[0 0 4 3] 

hi 1 h^v>t> 1 o^mrffiMitjiiiis^aiM^i 6, i7frtbmt)2 

[0 0 4 4] 

licOp^^^MOS f7>^^M9 N Ml 0l,zX 19 Hi <7)W;Vv7 MU 
S&SSrHt^U f.<7)2i^pf^>^MOS f7>v^^M4, M5t:i 
2<7)U'<)l<*yy Ym$&9 *m$,1-&o £tz, 2m<D n^-Y >^;HVfO S l> ^ >^ 
X*M6, 19^1 (7)^Sf)^J-5 l&O 2 1@<7> n -Y y*)VMO S 

v^^Ml, M2 KX *)M2(DmMMA t>^;VMOS >7>^^M 

8 kZ X Dll <£>m«7 nft^^MO S b 7 > ¥7s 3 \Z X V % 2 <D 

[0 0 4 5] 

HI 2 tr4oV^T> pft>^MOSF7>y^? (^10f7>y^^ 
) Ml 2 fOpfA'^^^MOS h^^v^? (|2^)f7>y^^) Ml 
3t^J;l9, Jfc«E»l 3^^-f y^®&l 2 £fl|J&1-&o p^^>^;V 
MOSf^^y^^Ml 1 K± i9^30*»l 1 ^m^Zo HUffiJt^ 1 3 

Ml 14, fjl 1 O A27®^ 1 <£>ffl 1 (Dm ^tfAJ) £ i^pfty^MOSh 
7>^^M1 2 or- H-JiA^^l 4^1tifiESl 5 (m 2 TteEI 
^T) tf^i^fr&o 2i^)pft>^M0Sh7>^^M12, 

mi 3o#v-^ (— ^) « N m3<Dwmmi i©pft>^Mos 
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[0 0 4 6] 
[0 0 4 7] 

11 1 k&^x, xti^ i <om i <Dm-%-<Dmj±-fim-mmi±LV s s&^c&ot 

5<^«JEi "9 ki&^t&Klt, itm&l 3RV^4 y^M^l 2 lz 

iztemwtiLthft^o z\<om, xij^titz^m^it^^^^y mus&8> 9. 

[0 0 4 8] 

vs sfi^-e, 

g m= g m n 
[0 0 4 9] 

3 ^f^«12 OgKW&ig U ftp 3 com^rJi 1 1 ^rn^^s^^ 1 

0111 7 KMti&tto z\ tnz x *) . mi <7)m« 7 ^mm^ 3 (ommm 1 1 
^m^cj: lom&ztiT, mi<vMMH5^temmi)mth%^o z\<Dm, auz 

m^T3^^mij$^^>o 

[0 0 5 0] 

tBIE# 2003-3093660 



2002-295098 



^-v: 18/ 



gm= g m n 

TM\ ft 1 4>te^<0«JE#gHtMEti[ V S S * t>«JR«JE V D D f -V<Di£\t}W}ft 
[0 0 5 1] 

[0 0 5 2] 

A^JSS^ 1 OH 1 co-ff ^-^mjE^mmfi: V S S t&W<o tit:U, p ^ ^ > * ;v 
MOS >7>^^M1 2ri^IU pftV^MOS f7>y^^Ml 1 <D 

^A'MOS h^^v^^MSOUgfL^p^^^^^MOS f7>v^^Ml 1 O 
i 0 *S3£$ ti, nft>^;^7>y^^Ml, M 2 i: \z ItWSSLibmtL^ 

1 0. nftV^VMOS h7>y^^M6, M7*ii»K ffi:£3§T- 1 6.17 

mtt, VSSS§t\ 
g m= gm n 

[0 0 5 3] 

#ck, xnnR- 1 oft i o«^mjE^*majEEiig 1 somjE^^^^t, P 

*M1 1 Oll^nfiry^MO S h 9 >y'J^^M8 iCsfLtL&tfo CfUCk 9 
, nftV^MOS f7>-^^M8<7)II^pf -^y^;VM0S h7>^ 
*M1 KKWMKSi Offi^^ttT, nft>^Vh7>^^M6, M7»:ttl 
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gm= g m n 

t & X) , £ l Off^©lff#l»IEV D D5fi«**Ci 0«3ffi-C»f^i-« - # 
[0 0 5 4] 

[0 0 5 5] 

LT„ p f^>^;i/M0 S h7>^^Ml 1 7&*l&fnHi*T?!&ffc U J.o n 
f t>^^M0S h7>^^Ml> M2^»jfPl-^)l^^{in^^>^;^M0 S 
hy>P*?M3 &mnn&XW)ft U — nftV^MOS b7> * 
M 6 . M 7 j&TOtf £ RSfcfi n ^ -V > */UMO S h y > 9 M 8 j^IS^EST? 

S f7>v^^M5, Ml 0 tw«t^> l/^il/y7 I^SJEE*^ nft>^MO S 

h5m^M8 ri^Dt&ffc-ei&fPl- & i d p > * ;vm o s h 9 > S J* 

[0 0 5 6] 

*^<&5&JBK?UU & 1 OA27SH 1 1 Ofc 1 ^-^SrJttRS 1 3 OWUi^C 
A# Lfc^ $ 2 2 <7)^ 2 O^^Jt^ 1 3 <7> AM^'A^ It 

(i. in i <d a**? i i <?Mf -^ms t » 2 <s> xyjm=f- 20m 2 ott^t 

[0 0 5 7] 
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